Abstract-A peripherally presented target embedded in dynamic texture perceptually disappears (or ' lls-in') after around 10 s of steady xation. This phenomenon was investigated for a target containing moving dots. The effects of manipulating the coherence of the motion within the target and the density of dots across the whole screen were explored. Coherence thresholds for the detection of a target at different dot densities were recorded for comparison. Fading occurred faster as either motion coherence or dot density was reduced. Coherence thresholds for target detection were unaffected by manipulations of dot density. There appeared to be no relationship between the stimulus exposure time needed for fading and the coherence threshold for detection of a target. The results suggest that the time taken for a target to fade is not a simple function of its motion detection threshold.
INTRODUCTION
Perceptual ' lling-in' is an illusion where the subjective appearance of the world differs from its objective properties. The visual system appears to represent information that it does not possess to effect the experience of a complete and detailed description of the environment. Examples of perceptual lling-in include the apparent perceptual completion across the retinal blindspot (Sergent, 1988; Ramachandran, 1992; Tripathy et al., 1995; Murakami, 1995) and the disappearance of objects stabilised on the retina followed by their replacement by non-stabilised information from the surround (Krauskopf, 1963; Gerrits et al., 1966) .
'Filling-in' phenomena have recently attracted much attention in the elds of Vision Science and Philosophy (Dennett, 1992; Churchland and Ramachandran, 1993; De Weerd et al., 1998a, b; Maddess et al., 1998; Pessoa et al., 1998; Pessoa and Neumann, 1998) . This interest has been fuelled by the hope that these illusions may provide insights into the ways in which the brain processes and represents information about the environment. For instance, some investigators have suggested that ' lling-in' plays an important role in normal visual function, reducing the computational complexity of understanding the environment by limiting the amount of information that is explicitly represented, and lling-in the rest (Walls, 1954; Cohen and Grossberg, 1984; Arrington, 1994 ).
An example of perceptual lling-in, examined by several investigators, is where a peripherally presented target embedded within a background of dynamic random dots disappears from view following a period of steady xation (Anstis, 1989; Ramachandran and Gregory, 1991; Spillmann and Kurtenbach, 1992; Hardage and Tyler, 1995; De Weerd et al., 1998a; Welchman and Harris, 2000) . After viewing the stimulus for several seconds, the observer reports seeing the whole stimulus as lled with dynamic noise, as if the surrounding dots have ' lled-in' over the top of the target. The illusion cannot re ect basic retinal adaptation as the textured background is dynamic and thus continually refreshed; rather it must depend on more central mechanisms sensitive to the differences between the target and the background.
What is responsible for this perceptual illusion? Does it re ect the operation of a neural lling-in mechanism? To better understand these questions we have begun to quantify how the relationship between the properties of the target and those of the surround affect the perceptual disappearance of a target in noise (Welchman and Harris, 2000) . We have previously examined target fading for two types of target, one a grey, uniform square, the other a square region lled with a random pattern of black and white dots that moves coherently with a constant speed. Using these targets, we have been able to explore the role that the contrast between the target and the background play in determining how long it takes for the target to disappear (referred to as the 'time-to-fade').
1 For instance, by manipulating the luminance of the grey target it was found that introducing luminance contrast between the target and the background (i.e. making the target lighter or darker than the mean luminance of the surrounding dots) elevated the stimulus exposure time required for fading to occur. A similar result was observed by manipulating the speed or direction of the dots within the target, relative to the movement of those in the background: the more similar the target and background, the faster the fading. The results suggested that the contrast (across the visual dimensions of luminance, speed and motion direction) between the target and the background provided a useful metric for describing the processes at work during perceptual fading of a target embedded in noise.
In this paper, we characterise perceptual fading further, by exploring target fading across two new dimensions: motion coherence and dot density. In the rst experiment, we manipulated the signal-to-noise ratio of the motion within the target by varying the coherence of motion (cf. Newsome and Paré, 1988) . The second experiment explored the role that dot density plays in target fading: is fading
